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1206 
Capacitance, electrical, of phospholipid mem- 
branes, 1195 


Capillaries, pulmonary, effects of time-varying 
blood flow on diffusional resistance to oxygen 
transfer in, 1100 

Caplan’s irreversible thermodynamic theory of 
muscle contraction, comparison with chemical 
data, 654 

Capsule, lens, bovine, in vitro, concentration 
dependence of permeability coefficients to 


electrolyte component across, 1029 
Cardiac Purkinje fibers during voltage clamps, 
computed membrane currents in, 571 
Carotid artery, canine, ion exchange properties, 
884 

—— artery, canine, potassium accumulation and 
permeation in, 910 


Cationic molecules, inhibition of pyrimidine 
dimer formation in DNA by, role of energy 
transfer, 1045 

Cations, divalent, effect on potassium conduct- 
ance of squid axons, determination of surface 
charge, 447 

Cell, blood, red. See Erythrocyte. 

—— cycle, bacterial, growth during, analysis of 
cell size distribution, 792 

—— division in Escherichia coli, regulation, 90 

— fusion in time-lapse cinemicrographic 
studies of X-irradiated HeLa S3 cells, 1131 

— growth and division, determination of 
volume growth rate and division probability, 

246 

—— progression and disintegration in time- 
lapse cinemicrographic studies of X-irradiated 
HeLa S3 cells, 607 

—— volume changes of murine lymphoma cells 
subjected to different agents in vitro, kinetics 


of, 592 
Cells, Chinese hamster, independent action of 
X-rays and nitrogen mustard in, 1115 
——, Chinese hamster, synchronized, sensitivity 
to ultraviolet light, 1171 
——, Escherichia coli, single, division patterns 
from, 925 


——, HeLa, variations in sulfhydryl, disulfide, 
and protein content during synchronous and 


asynchronous growth of, 1377 
——, HeLa S3, X-irradiated, time-lapse cinemi- 
crographic studies, cell fusion, 1131 


—, HeLa S3, X-irradiated, time-lapse cine- 
micrographic studies, cell progression and cell 
disintegration, 607 

——, L-, effects of actinomycin D on, 1427 

——, lymphoma, murine, subjected to different 


Index to Subjecis 


agents in vitro, kinetics of cell volume changes, 
592 

Cells, (L5178Y), mammalian, cultured, effective 
specific activity dilution in labeled DNA of, 


122 
——, mammalian, cultured, radiation-induced 
breaks of DNA in, 330 


——, mammalian, modes of growth in, 1056 
——, mammalian, radiosensitivity, effect of sub- 
optimal growth temperatures on recovery from 
radiation-induced division delay, 1323 
Centrifuge rotors, zonal, transport phenomena 
in, mathematical analysis of areas of isodensity 
surfaces in reorienting gradient systems, 173 
Cesium chloride density gradient study of 
modifications induced by ultraviolet radiation 
on denatured DNA molecule of phage T2, 1451 
Chains, electron-transport, independent, effect 
on equilibrium between reaction centers of two 


phoiosystems in phctosynthesis, 489 
Charge, fixed, membranes, electrical charac- 
teristics, solution of field equations, 666 


——.,, surface, determination of, effect of divalent 
cations on potassium conductance of squid 


axons, 447 
Charges, surface, discrete vs. uniform, and zeta 
potential, 465 


Chemical data, comparison of Caplan’s irre- 
versible thermodynamic theory of muscle 


contraction with, 654 
Chinese hamster cells, independent action of X- 
rays and nitrogen mustard in, 1115 
—— hamster cells, synchronized, sensitivity to 
ultraviolet light, 1171 
Chlorella pyrenoidosa, fluorescence transient, dip 
and peak, 1 
—— pyrenoidosa, fluorescence transient, preil- 
lumination effect on, 22 


Chlorophyli a, fluorescence yield in vivo in 
Chlorella pyrenoidosa, light-induced changes 


in, 1, 22 
—— a in particle fractions from plants, absorp- 
tion and fluorescence, 1542 
—— a, measurement in vivo of fluorescence 
lifetime, 586 
Chloroplasts, spinach, characteristics of prompt 
and delayed fluorescence from, 00 


Cinemicrographic studies, time-lapse, of X- 
irradiated HeLa S3 cells, cell fusion, 1131 
—— studies, time-lapse, of X-irradiated HeLa 
S3 cells, cell progression and cell disintegra- 
tion, 607 
Computer assisted analysis of S-potentials, 845 
Computer evaluation of equations for predicting 


potential across biological membranes, 500 
—— study, analogue, of isometric muscle con- 
traction and active state, 759 


Concentration dependence of permeability co- 
efficients to electrolyte component across 
bovine lens capsule in vitro, 1029 





Conductance, negative, in squid axon, approach 
to physical basis of, 
——,, potassium, of squid axons, effect of divalent 
cations, determination of surface charge, 447 
Conjugation in Escherichia coli K-12, modifica- 
tion by irradiation, 391 
Contraction model, skeletal muscle, with modi- 
fication for insect fibrillar muscle, activation in, 
547 
——, muscle, Caplan’s irreversible thermody- 
namic theory, comparison with chemical 
data, 654 
——, muscle, isometric, and active state, ana- 
logue computer study, 759 
——, oscillatory, of muscle, distributed repre- 
sentations for actin-myosin interaction in, 360 
Copper II, effects on ultraviolet-induced py- 
rimidine dimer formation, probes of DNA 
structure and interactions, 1329 
Crayfish giant axon, hydrogen ion concentration 
dependency of relative ion permeabilities in, 
873 
Cultured mammalian cells (L5178Y), effective 
specific activity dilution in labeled DNA of, 
122 
—— mammalian cells, radiation-induced breaks 
of DNA in, 330 
Current-potential characteristic, N-shaped, in 
frog skin, ionic dependence, 151 
—— characteristic, N-shaped, in frog skin, 
kinetic behavior during ramp ‘‘oltage clamp, 
140 
—— characteristic, N-shaped, in frog skin, time 
development during step voltage clamp, 127 
Currents, membrane, computed, in cardiac 
Purkinje fibers during voltage clamps, 571 


D 


Decay, fluorescence, analysis by method of 
moments, 1337 
Deformation, simple uniaxial and uniform bi- 


axial, of nearly isotropic incompressible 
tissues, 781 
Denaturation, alkaline, of DNA, 1281 


Density gradient sedimentation study of ionizing 
radiation effects on Escherichia coli, 1312 
——gradient study, cesium chloride, of modifi- 
cations induced by ultraviolet radiation on 
denatured DNA molecule of phage T:, 1451 
Deoxyribonucleic acid, alkaline denaturation, 
1281 

—— acid and DNA-protein complexes, deter- 
mination of melting sequences by difference 
spectra, 473 
—— acid in cultured mammalian cells, radia- 
tion-induced breaks of, 330 
—— acid, labeled, of cultured mammalian cells 
(L5178Y), effective specific activity dilution in, 
122 
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Deoxyribonucleic acid, mechanisms of inhibition 
of pyrimidine dimer formation in by acridine 


dyes, 292 
—— acid molecule, denatured, of phage T:, 
cesium chloride density gradient study of 
modifications induced by ultraviolet radia- 
tion on, 1451 
—— acid, probes of structure and interactions, 
effects of copper II on ultraviolet-induced 
pyrimidine dimer formation, 1329 
—— acid-protein complexes and DNA, deter- 
mination cf melting sequences by difference 
spectra, 473 
—— acid, pyrimidine dimer formation in, 


inhibition by cationic molecules, role of 
energy transfer, 1045 
— acid, transforming, irradiated at low 
temperatures, ultraviolet inactivation and 


photoproducts of, 510 
Deuterium oxide used for structured water in 
muscle and brain, nuclear magnetic resonance 
evidence with, 303 
Difference spectra, determination of melting 
sequences in DNA and DNA-protein com- 
plexes by, 473 
Diffraction, electron, application to biological 
electron microscopy, 1073 
——, X-ray, physical studies on melanins, 77 
Diffusion constants, translational and rotational, 
of tobacco mosaic virus from Rayleigh line- 
widths, 518 
Dilution, effective specific activity, in labeled 
DNA of cultured mammalian cells (L5178Y), 
122 

Dimer formation, pyrimidine, in DNA, inhibi- 
tion by cationic molecules, role of energy 
transfer, 1045 
—— formation, pyrimidine, in DNA, mech- 
anisms of inhibition by acridine dyes, 292 
—— formation, pyrimidine, ultraviolet-induced, 
effects of copper II, probes of DNA structure 
and interactions, 1329 
Disulfide, sulfhydryl, and protein content 
variations in during synchronous and asyn- 
chronous growth of HeLa cells, 1377 
Ductus arteriosus, isolated, analysis of critical 
closure, 685 
Dyes, acridine, mechanisms of inhibition of 
pyrimidine dimer formation in DNA by, 292 


E 


Electrical capacitance of phospholipid mem- 
branes, 1195 
—— characteristics of fixed charge membranes, 
solution of field equations, 666 
—— effects, nonlinear, in lipid bilayer mem- 
branes, integration of generalized Nernst- 
Planck equations, 1160 
—— effects, nonlinear, in lipid bilayer mem- 
branes, ion injection, 1150 
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mo me 


Electrical and permeability properties of ion-se- 
lective membranes, correlation of, 1006 
—— properties, passive, of microorganisms, 
studied with Micrococcus lysodeikticus proto- 
plasts, 634 
—— sizing of particles in suspension, experiments 
with rigid spheres, 1415 
—— sizing of particles in suspensions, theory, 
1398 

Electrolyte component across bovine lens capsule 
in vitro, concentration dependence of per- 
meability coefficients to, 1029 
Electron density strip models, one-dimensional, 
use in interpretation of low-angle X-ray data 
from planar and concentric multilayered 


structures, 222 
—— diffraction, application to biological elec- 
tron microscopy, 1073 
— microscopy, biological, application of 
electron diffraction to, 1073 
— microscopy, dark-field, macromolecular 
finestructure by, 1144 


Electron-transport chains, independent, effect 
on equilibrium between reaction centers of two 
photosystems in photosynthesis, 489 

Electroosmosis in membranes, effects of unstirred 
layers and transport numbers, experimental, 

729 

—— in membranes, effects of unstirred layers 
and transport numbers, theory, 700 

Electrotonic length and time constants of mem- 
brane cylinders and neurons, 1483 

Endocrine control sysiem, hypophysis-ovarian, 
simplified mathematical model and simulations 
of, 278 

Energy transfer, role in inhibition of pyrimidine 
dimer formation in DNA by cationic molecules, 

1045 

Entropy production, minimum, principle of, 265 

Equation, statistical, of motion of blood, formu- 


lation, 235 
Equations, field, solution, electrical character- 
istics of fixed charge membranes, 666 


—— for predicting potential across biological 
membranes, computer evaluation of, 500 
——, Nernst-Planck, generalized, integration, 
nonlinear electrical effects in lipid bilayer 


membranes, 1160 
Erythrocyte membrane, human, direct measure- 
ment of potential difference across, 115 
Escherichia coli cells, single, division patterns 
from, 925 
—— coli, effects of hydrostatic pressure on 
macromolecular synthesis in, 1464 
—— coli, effects of ionizing radiation studied by 
density gradient sedimentation, 1312 
— coli K-12, conjugation and modification by 
irradiation, 391 
—— coli, regulation of cell division in, 90 
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Euglena, model for ultraviolet and photoreac- 
tivating light effects in, 347 


F 


Fiber centers, number, within any sphere of 
radius r, derivation of probability distribution 
for, exclusion of protei: irom high polymer 
media, 163 

—— orientation and ejection fraction in human 
left ventricle, 954 

Fibers, cardiac Purkinje, during voltage clamps, 
computed membrane currents in, 571 

Fibrillar muscle, insect, activation in skeletal 
muscle contraction model with modification 


for, 547 
Firing patterns, motor unit in human skeletal 
muscle, statistical analysis, 1233 


Flow, blood, time-varying, effects on diffusional 
resistance to oxygen transfer in pulmonary 
capillaries, 1100 

——,, pulsatile, across bifurcations in distensible 
tubes, calculations of, 993 

—— through collapsible tube, experimental 
analysis and mathematical model, 1261 

Fluorescence and absorption of chlorophyll a 
in particle fractions from plants, 1542 

—— decay, analysis by method of moments, 

1337 

—— lifetime of chlorophyll a in vivo, measure- 
ment of, 586 

——, prompt and delayed, from spinach chloro- 
plasts, characteristics, 60 

—— yield of chlorophyll a in vivo in Chlorella 
pyrenoidosa, light-induced changes in, 1, 22 

Flux ratio and driving forces in active transport 
model, 432 

Frog muscle and liver, isolated, nuclear magnetic 
resonance studies of sodium ions in, 1256 

—— nerves, proton spin-echo study of state of 
water in, 54 

—— skin, N-shaped current-potential character- 
istic in, ionic dependence, 151 

—— skin, N-shaped current-potential charac- 
teristic in, kinetic behavior during ramp 
voltage clamp, 140 

—— skin, N-shaped current-potential character- 
istic in, time development during step voltage 


clamp, 127 
G 

Genetic recombination, random, general theory 

of mapping functions for, 421 


Growth and division, cell, determination of 
volume growth and division probability, 246 
—— during bacterial cell cycle, analysis of cell 
size distribution, 792 
—— in mammalian cells, modes of, 1056 
——, synchronous and asynchronous, of HeLa 


? 
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cells, variations in sulfhydryl, disulfide, and 
protein content during, 1377 
Growth temperatures, suboptimal, effect on re- 
covery from radiation-induced division delay, 
radiosensitivity of mammalian cells, 1323 
Guanylic acid, poly-, and pancreatic ribonu- 
clease complexes, complete inhibition of poly- 
uridylic acid hydrolysis, 1223 


H 


Hamster cells, Chinese, independent action of 
X-rays and nitrogen mustard in, 1115 
—— cells, Chinese, synchronized, sensitivity to 
ultraviolet light, 1171 
Heart, human, intact, left ventricular stresses in, 
189 

HeLa cells, variations in sulfhydryl, disulfide, and 
protein content during synchronous and asyn- 
chronous growth of, 1377 
— S3 cells, X-irradiated, time-lapse cine- 
micrographic studies, cell fusion, 1131 
—— $3 cells, X-irradiated, time-lapse cinemicro- 
graphic studies, ceil progression and disinte- 
gration, 607 
Hemoglobin, anhydro-, and anhydromyoglobin, 
comparison of iron bonding in, 1446 
Hemolyzed human blood solutions, solubilities 
and diffusivities of oxygen in, 36 
Hill model, statistical-mechanical studies of 
a = 8 transformation in keratin, 1252 
Hodgkin-Huxley cable model for squid giant 
axon, subthreshold oscillatory responses of, 
1206 

Huxley-Hodgkin cable model for squid giant 
axon, subthreshold oscillatory responses of, 
1206 

Hydrogen ion concentration dependency of 
relative ion permeabilities in crayfish giant 
axon, 873 
Hydrolysis, complete, of polyuridylic acid, 
pancreatic ribonuclease-polyguanylic acid com- 
plexes, 1223 
Hypophysis-ovarian endocrine control system, 
simplified mathematical model and simulations 
of, 278 


I 


Inhibition, complete, of polyuridylic acid, pan- 
creatic ribonuclease-polyguanylic acid com- 


plexes, 1223 
—— of pyrimidine dimer formation in DNA by 
acridine dyes, mechanisms, 292 


—— of pyrimidine dimer formation in DNA by 
cationic molecules, role of energy transfer, 
11945 

Insect fibriliar muscle, activation in skeletal 
muscle contraction model with modification 
for, 547 





Ion excaange properties of canine carotid artery, 
884 

——, hydrogen, concentration, dependency of 
relative ion permeabilities in crayfish giant 
axon, 873 
—— injection into lipid bilayer membranes, 


nonlinear electrical effects, 1150 
Ionic dependence of N-shaped current-potential 
characteristic in frog skin, 151 
Ionizing radiation effects on Escherichia coli 
studied by density gradient sedimentation, 
1312 

Ions, sodium, in isolated frog muscle and liver, 
nuclear magnetic resonance studies, 1256 
Ion-selective membranes, correlation of electrical 
and permeability properties of, 1006 
Iron bonding in anhydrohemoglobin and an- 
hydromyoglobin, comparison, 1446 
Irradiated, X-, HeLa S3 cells, time-lapse cine- 
micrographic studies, cell fusion, 1131 
Irradiation at low temperatures of transforming 


DNA, ultraviolet inactivation and photo- 
products of, 510 
——, conjugation in Escherichia coli K-12 and 
modification by, 391 


——, proton, and respiration measurements, 
radiation damage to bull sperm motility, 833 
——, X-, of HeLa cells, time-lapse cinemicro- 
graphic studies, cell progression and cell 
disintegration, 607 


K 


Keratin, a = £6 transformation, Hill model, 
statistical-mechanical _ studies, 1252 
Kinetic behavior during ramp voltage clamp of 
N-shaped current-potential characteristic in 
frog skin, 140 
Kinetics of cell volume changes of murine 
lymphoma cells subjected to different agents 
in vitro, 592 
L 


Lens capsule, bovine, in vitro, concentration 
dependence of permeability coefficients to 
electrolyte component across, 1029 

Letters to the Editor, 265, 465 

Light effects in Euglena, ultraviolet and photo- 
reactivating, model for, 347 

Light-induced changes in fluorescence yield of 
chlorophyll a in vivo, dip and peak in fluo- 
rescence transient of Chlorella pyrenoidosa, 1 

—— changes in fluorescence yield of chlorophyll 
a in vivo, effect of preillumination on fiuo- 
rescence transient of Chlorella pyrenoidosa, 22 

Light, ultraviolet, sensitivity of synchronized 
Chinese hamster cells to, 1171 

Lipid bilayer membranes, nonlinear electrical 
effects in, integration of generalized Nernst- 
Planck equations, 1160 

—— bilayer membranes, nonlinear electrical 
effects in, ion injection, 1150 
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Liver and muscle, frog, isolated, nuclear mag- 
netic resonance studies of sodium ions in, 1256 
Lymphoma cells, murine, subjected to different 
agents in vitro, kinetics of cell volume changes, 


572 

M 
Macromolecular finestructure by dark-field 
electron ticroscopy, 1144 
—— synthesis in Escherjchia coli, effects of 
hydrostatic pressure on, 1464 


Magnetic resonance evidence, nuclear, using 
D,O for structured water in muscle and brain, 


303 
—— resonance studies, nuclear, of sodium ions 
in isolated frog muscle and liver, 1256 


Mammalian cells, (L5178Y), cultured, effective 
specific activity dilution in labeled DNA of, 


122 

— cells, cultured, radiation-induced breaks of 
DNA in, 330 
—— cells, mode of growth in, 1056 


—— cells, radiosensitivity, effect of suboptimal 
growth temperatures on recovery from 
radiation-induced division delay, 1323 

Mammillary matrices, stability problem, 1371 

Man, direct measurement of potential difference 
across red blood cell membrane of, 115 

——, hemolyzed blood solutions, oxygen = 
bilities and diffusivities in, 

——, intact heart, left ventricular stresses in, 1s 

—, left ventricle, fiber orientation and ejection 


fraction in, 954 
——,, skeletal muscle, statistical analysis of motor 
unit firing patterns in, 1233 
Mapping functions for random genetic recom- 
bination, general theory, 421 
Markov model for modulation periods in brain 
output, 965 


Mathematical analysis of areas of isodensity 
surfaces in reorienting gradient systems, trans- 
port phenomena in zonal centrifuge rotors, 173 

—— model and experimental analysis of flow 
through collapsible tube, 1261 

—— model, simplified, and simulations of 
hypophysis-ovarian endocrine control system, 

278 

Matrices, mammillary, stability problem, 1371 

Mechanical-statistical studies of a = £8 trans- 
formation in keratin, Hill model, 1252 

Media, high polymer, exclusion of protein from, 
derivation of probability distribution for 
number of fiber centers within any sphere of 


radius r, 163 
Melanins, physical studies on, X-ray diffraction, 
77 


Melting sequences in DNA and DNA-protein 
complexes, determination of difference spectra, 
473 
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Membrane currents, cOmputed, in cardiac 
Purkinje fibers during voltage clamps, 571 
—— cylinder, potential distributions in cylin- 
drical coordinates and time constants for, 1509 
—— cylinders and neurons, time constants and 


electrotonic length, 1483 
——, human red blood cell, direct measure- 
ment of potential difference across, 115 


Membranes, biological, computer evaluation of 
equations for predicting potential across, 500 
——, electroosmosis in, effects of unstirred 
layers and transport numbers, experimental, 
729 

——, electroosmosis in, effects of unstirred 
layers and transport numbers, theory, 700 
——, fixed charge, electrical characteristics, 
solution of field equations, 666 
——, ion-selective, correlation of electrical and 
permeability properties of, 1006 
——, lipid bilayer, nonlinear electrical effects in, 
integration of generalized Nernst-Planck equa- 
tions, 1160 
——,, lipid bilayer, nonlinear electrical effects in, 
ion injection, 1150 
——., phospholipid, electrical capacitance of, 
1195 

Microbiological. aerosol stabilizers, supposed 
role as substitutes for bound water, in vitro 
model system, 950 
Micrococcus lysodeikticus, protoplasts, passive 
electrical properties of microorganisms studied 
with, 634 
Micrographic studies, cine-, time-lapse, of X- 
irradiated HeLa S3 cells, cell fusion, 1131 
—— studies, cine-, time-lapse, of X-irradiated 
HeLa S3 cells, cell progression and cell 
disintegration, 607 
Microorganisms, passive electrical properties 
studied with Micrococcus lysodeikticus proto- 
plasts, 634 
Microscopy, electron, biological, application of 
electron diffraction to, 1073 
——, electron, dark-field, macromolecular fine- 
structure by, 1144 
Model, cable, Hodkin-Huxley, for squid giant 
axon, subthreshold oscillatory responses of, 
1206 

—— for ultraviolet and photoreactivating light 
effects in Euglena, 347 
—, Hill, statistical-mechanical studies of 
a = 8 transformation in keratin, 1252 
——, Markov, for modulation periods in brain 
output, 965 
——, mathematical, and experimental analysis 
of flow through collapsible tube, 1261 
—— of active transport, flux ratio and driving 
forces in, 432 
——, simplified mathematical, and simulations 
of hypophysis-ovarian endocrine control 
system, 278 
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Model, skeletal muscle contraction, with modi- 
fication for insect fibrillar muscle, activation 
in, 547 

—— system, in vitro, for supposed role of micro- 
biological aerosol stabilizers as substitutes for 
bound water, 950 

Models, electron density strip, one-dimensional, 
use in interpretation of low-angle X-ray data 
from planar and concentric multilayered 
structures, 222 

Molecule, denatured DNA, of phage T2, cesium 
chloride density gradient study of modifica- 
tions induced by ultraviolet radiation on, 

1451 

Molecules, cationic, inhibition of pyrimidine 
dimer formation in DNA by, role of energy 
transfer, 1045 

Mosaic virus, tobacco, translational and rota- 
tional diffusion constants from Rayleigh line- 
widths, 518 

Motility, sperm, bull, radiation damage to, 
proton irradiation and respiration measure- 
ments, 833 

——, sperm, bull, radiation damage to, X-ray 
effects and target theory, 822 

Motor unit firing patterns in human skeletal 
muscle, statistical analysis, 1233 

Murine lymphoma cells subjected to different 
agents in vitro, kinetics of cell volume changes, 

592 

Muscle and brain, nuclear magnetic resonance 

evidence using D.O for structured water in, 
303 

—— contraction, Caplan’s irreversible thermo- 
dynamic theory, comparison with chemical 
data, 654 

— contraction, isometric, and active state, 
analogue computer study, 759 

——,, insect fibrillar, activation in skeletal muscle 
contraction model with modification for, 547 

—— and liver, frog, isolated, nuclear magnetic 
resonance studies of sodium ions in, 1256 

——,, oscillatory contraction, distributed repre- 
sentations for actin-myosin interaction in, 

360 

——,, skeletal, contraction model with modifica- 

tion for insect fibrillar muscle, activation in, 
547 

——, Skeletal, human, statistical analysis of 
motor unit firing patterns in, 1233 

Mustard, nitrogen, and X-rays, independent 
action in Chinese hamster cells, 1115 

Myelin, nerve, structural analysis, 970 

Myoglobin, anhydro-, and anhydrohemoglobin, 
comparison of iron bonding in, 1446 

Myosin-actin interaction in oscillatory contrac- 
tion of muscle, distributed representations for, 

360 
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N 


Nernst-Planck equations, generalized, integra- 
tion, nonlinear electrical effects in lipid bilayer 


membranes, 1160 
Nerve myelin, structural analysis, 970 
Nerves, frog, proton spin-echo study of state of 

water in, 54 


Neurons and membrane cylinders, time con- 
stants and electrotonic length, 1483 
Nitrogen mustard and X-rays, independent action 
in Chinese hamster cells, 1115 
Nuclear magnetic resonance evidence using D,O 
for structured water in muscle and brain, 303 
~—— magnetic resonance studies of sodium ions 
in isolated frog muscle and liver, 1256 
Nucleic acid, deoxyribo-, alkaline denaturation, 
1281 

—— acid, deoxyribo-, and DNA-protein com- 
plexes, determination of melting sequences by 


difference spectra, 473 
—— acid, deoxyribo-, in cultured mammalian 
cells, radiation-induced breaks of, 330 


—— acid, deoxyribo-, labeled, of cultured mam- 
malian cells (L5178Y), effective specific activ- 
ity dilution in, 122 

—— acid, deoxyribo-, mechanisms of inhibition 
of pyrimidine dimer formation in by acridine 
dyes, 292 

—— acid, deoxyribo-, molecule, denatured, of 
phage Tz, cesium chloride density gradient 
study of modifications induced by ultraviolet 
radiation on, 1451 

—— acid, deoxyribo-, probes of structure and 
interactions, effects of copper II on ultraviolet- 
induced pyrimidine dimer formation, 1329 

—— acid, deoxyribo-, and protein complexes and 
DNA, determination of melting sequences by 
difference spectra, 473 

—— acid, dexoyribo-, pyrimidine dimer forma- 
tion in, inhibition by cationic molecules, role 
of energy transfer, 1045 

—— acid, deoxyribo-, transforming, irradiated 
at low temperatures, ultraviolet inactivation 


and photoproducis of, 510 
Oo 

Orientation, fiber, and ejection fraction in 

human left ventricle, 954 


Oscillation in squid axons, temperature depend- 


ence, comparison of experiments’ with 
computations, 269 
Oscillations in controlled biochemical systems, 


863 

Oscillatory contraction of muscle, distributed 
representations for actin-myosin interaction 
in, 360 
— responses, subthreshold, of Hodgkin- 
Huxley cable model for squid giant axon, 1206 
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Osmosis, electro-, in membranes, effects of un- 
stirred layers and transport numbers, experi- 
mental, 729 

——, electro-, in membranes, effects of unstirred 
layers and transport numbers, theory, 700 

Ovarian-hypophysis endocrine control system, 
simplified mathematical model and simulations 
of, 278 

Oxygen in hemolyzed human blood solutions, 
solubilities and diffusivities, 36 

—— transfer in pulmonary capillaries, effects of 
time-varying blood flow on diffusional resist- 
ance to, 1100 


P 


Pancreatic ribonuclease-polyguanylic acid com- 
plexes, complete inhibition of polyuridylic acid 


hydrolysis, 1223 
Particle fractions from plants, absorption and 
fluorescence of chlorophyll a in, 1542 
Particles in suspensions, electrical sizing, experi- 
ments with rigid spheres, 1415 
—— in suspensions, electrical sizing, theory, 
1398 


Permeabilities, ion, relative, in crayfish giant 
axon, hydrogen ion concentration dependency, 
873 
Permeability coefficients to electrolyte component 
across bovine lens capsule in vitro, concentra- 
tion dependence of, 1029 
— and electrical properties of ion-selective 
membranes, correlation of, 1006 
Permeation and accumulation, potassium, in 
canine carotid artery, 910 
Phage. See Bacteriophage. 
Phosphate, tri-, di-, and mono-, adenosine, and 
related compounds, Raman spectra of, 320 
Phospholipid membranes, electrical capacitance 
of, 1195 
Photoproducts and ultraviolet inactivation of 
transforming DNA irradiated at low tempera- 


tures, 510 
Photoreactivating and ultraviolet light effects in 
Euglena, model for, 347 


Photosynthesis, equilibrium between reaction 
centers of two photosystems in, effect of in- 


dependent electron-transport chains, 489 
——, primary processes, and thermodynamics, 
1351 


Photosystems, two, in photosynthesis, equilib- 
rium between reaction centers, effect of 
independent electron-transport chains, 489 

Physical basis of negative conductance in squid 
axon, approach to, 209 

—— studies on melanins, X-ray diffraction, 77 

Planck-Nernst equations, generalized, integra- 
tion, nonlinear electrical effects in lipid bilayer 
membranes, 1160 
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Plants, absorption and fluorescence of chioro- 
phyll a in particle fractions from, 1542 
Polymer media, high, exclusion of protein from, 
derivation of probability distribution for 
number of fiber centers within any sphere of 


radius r, 163 
Potassium accumulation and permeation in 
canine carotid artery, 910 


— conductance, of squid axons, effect of 
divalent cations, determination of surface 
charge, 447 

Potential across biological membranes, com- 
puter evaluation of equations for predicting, 

500 


Potential difference across human red blood cell 
membrane, direct measurement, 115 
—— distributions in cylindrical coordinates and 
time constants for membrane cylinder, 1509 


——, zeta, and discrete vs. uniform surface 
charges, 465 
Potential-current characteristic, N-shaped, in 
frog skin, ionic dependence, 151 
— characteristic, N-shaped, in frog skin, 
kinetic behavior during ramp voltage clamp, 
140 


—— characteristic, N-shaped, in frog skin, 
time development during step voltage clamp, 
127 

Potentials, S-, computer assisted analysis of, 
845 

Pressure, hydrostatic, effects on macromolecular 
synthesis in Escherichia coli, 1464 
Probability distribution for number of fiber 
centers within any sphere of radius r, deriva- 
tion of, exclusion of protein from high polymer 
media, 163 
——, volume growth rate and division, deter- 
mination in cell growth and division, 246 
Probes of DNA siructure and interactions, 
effects of copper II on ultraviolet-induced 
pyrimidine dimer formation, 1329 
Protein-DNA complexes and DNA, determi- 
nation of melting sequences by difference 
spectra, 473 
Protein exclusion from high polymer media, 
derivation of probability distribution for 
number of fiber centers within any sphere of 
radius r, 163 
——,, sulfhydryl, and disulfide content, variations 
in during synchronous and asynchronous 
growth of HeLa cells, 1377 
Proton irradiation and respiration measure- 
ments, radiation damage to bull sperm motility, 


833 
—— spin-echo study of state of water in frog 
nerves, 54 


Protoplasts of Micrococcus lysodeikticus, passive 
electrical properties of microorganisms studied 
with, 634 


i565 





Pulmonary capillaries, effects of time-varying 
blood flow on diffusional resistance to oxygen 
transfer in, 1100 

Pulsatile flow across bifurcations in distensible 
tubes, calculations of, 993 

Purkinje fibers, cardiac, during voltage clamps, 
computed membrane currents in, 571 

Pyrimidine dimer formation in DNA, inhibition 
by cationic molecules, role of energy transfer, 

1045 

—— dimer formation in DNA, mechanisms of 
inhibition by acridine dyes, 292 

—— dimer formation, ultraviolet-induced, 
effects of copper II, probes of DNA structure 
and interactions, 1329 


R 


Radiation damage to bull sperm motility, proton 
irradiation and respiration measurements, 833 
—— damage to bull sperm motility, X-ray effects 
and target theory, 822 
Radiation, ionizing, effects on Escherichia coli 
studied by density gradient sedimentation, 
1312 

——,, ultraviolet, cesium chioride density gradient 
study of modifications induced by on denatured 
DNA molcule of phage T2, 1451 


Radiation-induced breaks of DNA in cultured 
mammalian cells, 330 
—— division delay, effect of s.‘bcptimal growth 


temperatures on recovery from, radiosensitivity 
of mammalian cells, 1323 
Radiosensitivity of mammalian cells, effect of 
suboptimal growth temperatures on recovery 
from radiation-induced division delay, 1323 
Raman spectra of water solutions of adenosine 
tri-, di-, and monophosphate and related com- 
pounds, 320 
Rayleigh linewidths, translational and rotational 
diffusion constants of tobacco mosaic virus 
from, 518 
Reaction centers of two photosystems in photo- 
synthesis, equilibrium between, effect of in- 
dependent electron-transport chains, 489 
Resistance, diffusional, to oxygen transfer in 
pulmonary capillaries, effects of time-varying 
blood flow on, 1100 
Resonance evidence, nuclear magnetic, using 
D.O for structured water in muscle and brain, 
303 

—— studies, nuclear magnetic, of sodium ions 
in isolated frog muscle and liver, 1256 
Respiration measurements and proton irradia- 
tion, radiation damage to bull sperm motility, 
833 

Ribonuclease, pancreatic, complexes with poly- 
guanylic acid, complete inhibition of poly- 
uridylic acid hydrolysis, 1223 


1566 


Ribonucleic acid, deoxy-, alkaline denaturation, 
1281 

—— acid, deoxy-, in cultured mammalian cells, 
radiation-induced breaks of, 330 

—— acid, deoxy-, labeled, of cultured mam- 
malian cells (L5178Y), effective specific activity 
dilution in, 122 

—— acid, deoxy-, mechanisms of inhibition of 
pyrimidine dimer formation in by acridine 
dyes, 292 

acid, deoxy-, molecule, denatured, of phage 
Tz, cesium chloride density gradient study of 
modifications induced by ultraviolet radiation 
on, 1451 

—— acid, deoxy-, probes of structure and inter- 
actions, effects of copper II on ultraviolet- 
induced pyrimidine dimer formation, 1329 

—— acid, deoxy-, and protein complexes and 
DNA, determination of melting sequences by 
difference spectra, 473 

—— acid, deoxy-, pyrimidine dimer formation 
in, inhibition by cationic molecule of, role of 
energy transfer, 1045 

—— acid, deoxy-, transforming, irradiated at 
low temperatures, ultraviolet inactivation and 
photoproducts of, 

Roentgen ray data, low-angle, from planar and 
conceniric multilayered structures, interpreta- 
tion, use of one-dimensional electron density 
strip models, 222 

—— ray diffraction, physical studies on melanins, 

71 

—— ray effects and target theory, radiation 
damage to bull sperm motility, 822 

—— rays and nitrogen mustard, independent 
action in Chinese hamster cells, 1115 


Ss 


Sedimentation, density gradient, study of 
ionizing radiation effects on Escherichia coli, 
1312 

Sensitivity of synchronized Chinese hamster 
cells to ultraviolet light, 1171 
——, radio-, of mammalian cells, effect of sub- 
optimal growth temperatures on recovery from 
radiation-induced division delay, 1323 
Sizing, electrical, of particles in suspensions, 
experiments with rigid spheres, 1415 
——, electrical, of particles in suspensions, 
theory, 1398 
Skeletal muscle contraction model with modi- 
fication for insect fibrillar muscle, activation in, 
547 


—— muscle, human, statistical analysis of motor 
unit firing patterns in, 1233 
Skin, frog, N-shaped current-potential charac- 
teristic in, ionic dependence, 151 
——, frog, N-shaped current-potential charac- 
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teristic in, kinetic behavior during ramp 
voltage clamp, 140 
Skin, frog, N-shaped current-potential charac- 
teristic in, time development during step volt- 
age clamp, 127 
Sodium ions in isolated frog muscle and liver, 
nuclear magnetic resonance studies, 1256 
Solutions, blood, human, hemolyzed, oxygen 
solubilities and diffusivities in, 36 
—, water, of adenosine tri-, di-, and mono- 
phosphate and related compounds, Raman 
spectra of, 320 
Spectra, difference, determination of melting 
sequences in DNA and DNA-protein com- 
plexes by, , 473 
——, Raman, of water solutions of adenosine 
tri-, di-, and monophosphate and related com- 
pounds, 320 
Sperm motility, bull, radiation damage to, proton 
irradiation and respiration measurements, 833 
—— motility, bull, radiation damage to, X-ray 
effects and target theory, 822 
Spinach chloroplasts, characteristics of prompt 
and delayed fiuorescence from, 60 
Spin-echo study, proton, of state of water in 
frog nerves, 54 
Squid axon, approach to physical basis of nega- 
tive conductance in, 209 
—— axons, effect of divalent cations on potas- 
sium conductance, determination of surface 
charge, 447 
——- axons, temperature dependence of oscilla- 
tion in, comparison of experiments with 
computations, 269 
—— giant axon, subthreshold oscillatory re- 
sponses of Hodgkin-Huxley cable model for, 
1206 

Stability problem for mammillary matrices, 1371 
Statistical analysis of motor unit firing patterns 
in human skeletal muscle, 1233 
—— equation of motion of blood, formulation 
235 

Statistical-mechanical studies of a = £6 trans- 
formation in keratin, Hill model, 1252 
Strand breaks, accumulation of, saturation of 
dark repair synthesis, 647 
Stresses, left ventricular, in intact human heart, 
189 

Suifhydryl, disulfide, and protein content varia- 
tions in during synchronous and asynchronous 
growth of HeLa cells, - 1377 
Surface charge, determination of, effect of di- 
valent cations on potassium conductance of 
squid axons, 447 
—— charges, discrete vs. uniform, and zeta 
potential, 465 
Suspensions, electrical sizing of particles in, 
experiments with rigid spheres, 1415 


Index to Subjects 


Suspensions, theory of electrical sizing of 
particles in, 1398 


T 


Temperature dependence of oscillation in squid 
axons, comparison of experiments with com- 
putations, 269 

Temperatures, growth, suboptimal, effect on 
recovery from _ radiation-induced division 
delay, radiosensitivity of mammalian cells, 

1323 

——., low, ultraviolet inactivation and photo- 

products of transforming DNA irradiated at, 
510 

Theory of muscle contraction, Caplan’s irrevers- 
ible thermodynamic, comparison with chemical 
data, 654 

——, target, and X-ray effects, radiation damage 
to bull sperm motility, 822 

Thermodyanmic theory of muscle contraction, 
Caplan’s irreversible, comparison with chemi- 
cal data, 654 

Thermodynamics and primary processes of 
photosynthesis, 1351 

Time constants and electrotonic length of mem- 
brane cylinders and neurons, 1483 

— constants for membrane cylinder and 
potential distributions in cylindrical coordi- 
nates, 1509 

—— development during step voltage clamp, N- 
shaped current-potential characteristic in frog 
skin, 127 

Time-lapse cinemicrographic studies of X- 
irradiated HeLa S3 cells, cell fusion, 1131 

— cinemicrographic studies of X-irradiated 
HeLa S3 cells, cell progression and cell 
disintegration, 607 

Time-varying blood flow, effects on diffusional 
resistance to oxygen transfer in pulmonary 
capillaries, 1100 

Tissues, nearly isotropic incompressible, simple 
uniaxial and uniform biaxial deformation of, 

781 

Tobacco mosaic virus, translation and rota- 
tional diffusion constants from Rayleigh 
linewidths, 518 

Tracer data, interpretation of, 1363 

—— data, interpretation, significance of number 
of terms in specific activity functions, 810 

Transformation, a = 8, in keratin, Hill model, 
statistical-mechanical studies, 1252 

Transport, active, flux ratio and driving forces in 
model of, 432 

——,, electron-, chains, independent, effect on 
equilibrium between reaction centers of two 
photosystems in photosynthesis, 489 

—— numbers and unstirred layers, effects on 





electroosmosis in membranes, experimental, 
729 

Transport numbers and unstirred layers, effects 
on electroosmosis in membranes, theory, 700 
—— phenomena in zonal centrifuge rotors, 
mathematical analysis of areas of isodensity 
surfaces in reorienting gradient systems, 173 
Tubes, distensible, calculations of pulsatile flow 
across bifurcations in, 993 


U 


Ultraviolet inactivation and photoproducts of 
transforming DNA irradiated at low tem- 
peratures, 510 

Ultraviolet light, sensitivity of synchronized 
Chinese hamster cells to, 1171 

and photoreactivating light effects in 
Euglena, model for, 347 

—— radiation, cesium chloride density gradient 
study of modifications induced by on dena- 
tured DNA molecule of phage T:, 1451 

Ultraviolet-induced pyrimidine dimer formation, 
effects of copper II, probes of DNA structure 
and interactions, 1329 

Uridylic acid, poly-, complete inhibition of 
hydrolysis, pancreatic ribonuclease-polygua- 
nylic acid complexes, 1223 


Vv 
Ventricle, left, human, fiber orientation and 


ejection fraction in, 954 


Ventricular stresses, left, in intact human heart, 
189 

Virus, tobacco mosaic, translational and ro- 
tational diffusion constants from Rayleigh 
linewidths, 518 
Voltage clamp, ramp, kinetic behavior of N- 
shaped current-potential characteristic in frog 
skin during, 140 
—— clamp, step, time development of N-shaped 
current-potential chazacteristic in frog skin 
during, 127 
—— clamps, computed membrane currents in 
cardiac Purkinje fibers during, 571 


WwW 


Water, bound, supposed role of microbiological 
aerosol stabilizers as substitutes for, in vitro 
model system, 950 

—— solutions of adenosine tri-, di-, and mono- 
phosphate and related compounds, Raman 
spectra, 320 

——, state in frog nerves, proton spin-echo 
study, 54 

——., structured, in muscle and brain, nuclear 


magnetic resonance evidence using D.O for, 
303 


x 
X-ray. See Roentgen ray. 
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